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improving pain and function is well established in people with knee OA 3 and is mounting in those with hip OA. 4 However, these benefits are dependent on patient_s initiation of, and adherence to, exercise. 5 There is a global under-utilization of exercise in people with OA 6Y9 and long-term adherence to exercise for people with OA is poor. 10 To facilitate the development of effective strategies for people with OA to promote exercise adherence, and thus maximize clinical benefits of exercise for people with OA, identification of factors influencing exercise participation and adherence in people with hip and knee OA is recognized as an important research priority. 11 Several narrative reviews have described a complex array of barriers and facilitators that influence the uptake and maintenance of exercise in people with hip and/or knee OA. 12Y14 Factors identified have included those that encompass the physical environment (e.g. weather, access to services), the social environment (e.g. time, supports), personal experiences (e.g. previous exercise history), and individual attributes (e.g. motivation, knowledge, beliefs, attitudes, confidence). Although a number of models have been proposed to assist clinicians and researchers in identifying and assessing barriers and facilitators to exercise to design treatments improve exercise adherence, 14Y17 no study to date has synthesized the barriers and facilitators to exercise using an analytical framework grounded explicitly in theories of behavior change. Given that long-term exercise adherence usually requires significant behavior change on the part of individuals with OA, such an approach is needed to drive the development of clinical strategies that are most likely to be effective in increasing exercise participation.
Although strategies to improve exercise participation can be used by health professionals in clinical practice, they are not currently implemented consistently. For example, although UKbased physical therapists report that they monitor exercise adherence in people with knee OA, few use specific strategies such as exercise diaries to encourage exercise adherence. 18 Approximately half do not supervise exercise during the initial treatment session, and very few monitor their patients over the long term for exercise adherence. Indeed, exercise adherence is viewed by physical therapists as the patient_s, not the therapist_s, responsibility. 19 Failure of clinicians to recognize the important role they play in facilitating behavior change in their patients may, at least partially, contribute to the poor adherence to exercise by people with OA. A comprehensive understanding of the modifiable barriers and facilitators to exercise experienced by people with OA, synthesized according to a broadbased theoretical framework for behavior change, is thus needed to inform clinical practice of healthcare professionals recommending and prescribing exercise, and to develop strategies that promote the behavior change needed in patients for long-term exercise adherence.
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Exercise Barriers/Facilitators in Osteoarthritis intervention implementation. 20 The TDF comprises theoretical domains that are considered to influence behavior and behavior change. The refined framework integrates 128 explanatory constructs from 33 theories by grouping them into 14 distinct domains 21, 22 : Knowledge, Skills, Social/Professional Role and Identity, Beliefs about Capabilities, Optimism, Beliefs about Consequences, Reinforcement, Intentions, Goals, Memory, Attention and Decision Processes, Environmental Context and Resources, Social Influences, Emotions, and Behavioral Regulation. Strengths of the TDF include that it incorporates multiple theories of behavior change, that it provides a useful conceptual basis for understanding behavior-change processes, and that it can be used to guide the choice of appropriate behavior change techniques to improve implementation of a given intervention. 21, 23 The use of the TDF can ensure a comprehensive identification of all possible mediators of behavior and behavior change. 23 The TDF provides a useful conceptual basis for analyzing implementation problems and subsequently designing implementation interventions to improve healthcare clinical practice. The TDF has been used to explore implementation problems in a number of different clinical areas. For example, the TDF has been used to explore healthcare professional barriers and facilitators in implementing weight management and obesity guidelines in pregnant women, 24 and to develop a complex intervention to improve acute low back pain management in primary care. 25 However, no study to date has used the TDF to explore the patient-related barriers and facilitators to exercise participation and adherence.
A scoping study, defined as a method to map key concepts, main sources, and available evidence underpinning a research area, 26 is an increasingly common approach to reviewing literature. 27 Arksey and O_Malley 26 described a number of reasons for conducting a scoping study, including to examine the extent, range, and nature of research activity; to summarize and disseminate research findings; and to identify research gaps in existing literature. As such, a scoping review, guided by the TDF, is an appropriate methodology to provide an overview and analytic framework of barriers and facilitators to exercise participation in people with hip and knee OA. The aims of this scoping review were to (1) identify barriers and facilitators to participation in intentional exercise for people with hip and/or knee osteoarthritis (OA) and (2) map modifiable barriers and facilitators to the Theoretical Domains Framework (TDF).
METHODS
The review was conducted according to the multistage framework of scoping reviews as described by Arksey and O_Malley 26 : (1) identifying the research question; (2) identifying relevant studies;
(3) selecting studies, with the establishment of inclusion/exclusion criteria; (4) charting the data, including sifting, charting, and sorting information according to key issues and themes; and (5) collating, summarizing, and reporting the results, including a thematic analysis.
Stage 1: Identifying the Research Question and Operational Definitions
The key research question was: BFor people with hip and/or knee osteoarthritis (OA), what are the barriers and facilitators to participation in intentional exercise?[ Operational definitions for the key terms in the research question were developed by the authors and are further expanded in the inclusion criteria in Stage 3.
Stage 2: Identifying Relevant Studies
Electronic searches of databases from inception until March 2015 were performed using MEDLINE (via PubMed), CINAHL and SPORTSDiscus (via EBSCO), and the Cochrane Library (Wiley). Key search terms and synonyms were searched separately in three main filters: (1) population terms (hip and knee OA), (2) exercise terms, and (3) barrier and facilitator terms. These were combined with the BAND[ operator, without any further restrictions. Supplementary hand searching of references cited in retrieved articles was also conducted. A full search strategy for the MEDLINE database is provided in Appendix 1 (online; http://links.lww.com/PHM/A188).
Stage 3: Study Selection
The titles and abstracts of all retrieved studies were initially screened by two independent researchers, followed by an independent full-text review of potentially eligible studies by two review authors. Any disagreements from either screening phase were discussed and resolved with a third review author. Studies were included if they met the following criteria:
1. Population: participants were people 45 years or older with OA of the hip and/or knee, diagnosed according to the definition of the original study investigators. This included both clinical and radiological diagnoses.
2. Intentional exercise: defined according to the World Health Organization definition as the participation (initiation, maintenance, and/or adherence) in any physical activity that is planned, structured, repetitive, and purposeful in the sense that the improvement or maintenance of one or more components of physical fitness is the objective. 28 That is, an activity with the intent to exercise. The activity could be supervised (e.g. individual or group sessions with a physical therapist or fitness instructor) or unsupervised (e.g. home exercises, walking program), as well as prescribed (e.g. by a health professional), advised (recommended by a website or support group), or self-initiated. 3. Barriers and facilitators: any factor, characteristic, view, or belief that either impedes or enables participation in exercise. 4. Study design: any primary empirical study, including qualitative, quantitative, and mixedmethod designs, and systematic reviews, that was published as a full paper and had a primary and/or secondary aim of exploring or evaluating barriers/facilitators to participation in intentional exercise. 5. Language of publication: Studies published in English language.
Studies were excluded if (1) participants were not specifically described as having hip or knee OA;
(2) 950% of study participants had conditions other than OA, such as systematic or inflammatory joint conditions, or if hip/knee pain was not clearly attributed to OA (unless a subgroup analysis was provided of the OA participants); (3) the majority of study participants were less than 45 years of age (unless subgroup analysis was provided); (4) the majority of study participants included people with hip and/or knee OA after joint replacement surgery, as barriers and facilitators to exercise for these people may be different; (5) there was no exercise component to the intervention evaluated; (6) in the case of multimodal interventions (e.g. physical therapy), the relationship between the barriers/facilitators and the specific exercise component of the intervention was not evaluated, and it was a narrative review.
Stage 4: Charting the Data (Data Extraction)
Characteristics of each eligible study, including details of the participants, study design, type of exercise, and reported barriers and facilitators to exercise participation, were extracted by one author. The extracted barriers and facilitators were checked by a second review author. Each extracted modifiable barrier and facilitator was mapped to the 14 domains of the TDF by two independent review authors and mediated by a third review author in cases of disagreement. All authors subsequently confirmed the mapping of each identified barrier/facilitator to each TDF domain, one of whom is a health psychologist who is an expert in behavior change. As acknowledged by the developers of the TDF, domains in the framework are not necessarily mutually exclusive and factors may have membership across multiple domains. Accordingly, each barrier and facilitator was mapped to all relevant domains of the TDF.
RESULTS

Description of Included Studies
Selection of studies is summarized in Figure 1 . Twenty-three eligible studies 16,17,29Y49 were identified and are described in Table 1 . A total of 4633 participants were included in the review, with individual study sample sizes ranging from 11 to 1021 participants. Studies were conducted in the USA (6 studies), Australia (5 studies), UK (4 studies), Canada (2 studies), Netherlands (2 studies), Germany (1 study), Iceland (1 study), Turkey (1 study), and New Zealand (1 study). Fourteen studies included people with both hip and/or knee OA, nine included people with primarily knee OA, whereas none included people with primarily hip OA. There were 15 quantitative studies, six qualitative studies, and two mixed-methods studies.
Types of Exercise
A range of exercise programs were focused on in the included studies: aerobic activity, 29,30,33,35,37Y41,45 strengthening exercise, 16, 31, 39, 41, 43, 47, 48 flexibility exercise, 31 range of motion exercise, 37 or a combination of strengthening, flexibility, and endurance exercises. 44, 46, 49 The exercise type was not specified in three studies. 34, 36, 42 Eleven studies evaluated structured, supervised exercise programs that were prescribed by a health professional 16,30,31,37Y39,43Y45,47,48 and three studies addressed exercise programs that had been advised by a health professional but were performed mostly unsupervised. 29, 33, 41 Six studies evaluated exercise that had been self-initiated by the participants 17, 32, 35, 36, 40, 42, 49 and a further two studies addressed a mixture of prescribed, advised, and selfinitiated exercise programs. 34, 46 Barriers and Facilitators to Exercise Participation Barriers and facilitators to exercise identified by each of the included studies are described in Table 1 . These mapped across all 14 domains of the TDF (Table 2) . Many modifiable barriers related to the domains of Environmental Context and Resources and Beliefs about Consequences, whereas many facilitators were mapped to Environmental Context and Resources as well as Reinforcement. A small number of the barriers and facilitators identified in the selected studies were non-modifiable. Nonmodifiable barriers included low educational level, 40 older age, 35, 36, 40 history of poor exercise adherence, 37 and being a long-term sedentary person. 35, 43, 46 Nonmodifiable facilitators included increased OA disease duration, 44 being a long-term active person, 36 being male, and having a higher education level. 48 A summary of the most common types of modifiable barriers and facilitators in each TDF domain follows.
Knowledge: an awareness of the existence of something.
Lack of knowledge and/or education about OA and/or lack of adequate instructions about exercise and its benefits were identified as barriers, whereas education and/or knowledge about OA and/or clinicians demonstrating exercises were reported as facilitators.
Skills: an ability or proficiency acquired through practice.
No barriers mapped to the skills domain. Previous experience with exercising was a facilitator.
Social/Professional Role and Identity: a coherent
set of behaviors and displayed personal qualities of an individual in a social setting. Poor self-image or the self-perception of being inactive were viewed as exercise barriers, whereas a positive self-image and feelings of being able to contribute to a study/program were considered to be facilitators.
Beliefs about Capabilities: acceptance of the truth,
reality, or validity about an ability, talent, or facility that a person can put to constructive use. Seven different studies identified barriers to exercise related to this domain, 16,17,34Y36,40,41,48 primarily focused on negative beliefs about the severity of symptoms (e.g. pain, stiffness, fatigue, and disability) adversely impacting capability to exercise. Believing that excess weight and the presence of comorbidities lead to a perceived inability to exercise were also barriers. Exercise facilitators for this domain included perceptions of being physically active and of having low levels of physical limitation and positive beliefs about taking control of disability.
Optimism: the confidence that things will happen
for the best or that desired goals will be attained.
Fatalism regarding OA and a negative attitude to exercise were barriers to exercise whereas positive health and exercise attitudes were regarded as facilitators across four studies. 16, 17, 36, 45 6. Beliefs about Consequences: acceptance of the truth, reality, or validity about outcomes of a behavior in a given situation.
Eight different studies identified barriers to exercise that were related to patient beliefs about the consequences of exercise. 16, 17, 30, 35, 36, 40, 44, 46 Barriers centered around perceptions that exercise has limited effectiveness for OA and/or that exercise would result in negative consequences such as increased pain or other symptoms. Similarly, positive expectations about exercise effects were facilitators to exercise. 7. Reinforcement: increasing the probability of a response by arranging a dependent relationship between the response and a given stimulus. Whereas only three studies identified lack of reinforcement as a barrier to exercise, 16, 17, 35 nine different studies identified a range of factors related to positive reinforcement that were facilitators to exercise participation, including use of incentives, pain improvement, and encouragement from medical practitioners. 17,31,32,35Y37,44,48,49 8. Intentions: a conscious decision to perform a behavior or a resolve to act in a certain way. Lack of motivation, laziness, and self-belief about being sufficiently active were all barriers to exercise participation, whereas strong motivation, determination, initiative, and loyalty to therapists were all reported to be facilitators.
Goals: mental representations of outcomes or
end states that an individual wants to achieve. Goal setting emerged as being important to exercise participation across four different studies 30, 31, 38, 45 with lack of goal setting being a barrier and use of long-and short-term goals being a facilitator.
10. Memory, Attention, and Decision Processes: the ability to retain information, focus selectively on aspects of the environment, and choose between alternatives. Tiredness, forgetfulness, and inactive habits were barriers to exercise in this domain of the TDF, whereas good sleep, previous exercise adherence, and being physically active were facilitators. Lack of patient input into the exercise program was a barrier to participation whereas active involvement of the patient in the content of the intervention was a facilitator.
Environmental Context and Resources: any
circumstance of a person_s situation or environment that discourages or encourages the development of skills and abilities, independence, social competence, and adaptive behavior.
Twelve of the 23 included studies (52%) identified factors related to environmental context and resources as either barriers and/or facilitators to exercise. Barriers included poor weather conditions, access to facilities, use of a walking aid, hills/stairs during walking programs, costs of exercise, safety concerns, transport, and parking, whereas good weather conditions and easy access to suitable, low-cost classes were regarded as facilitators.
Social influences: those interpersonal pro-
cesses that can cause individuals to change their thoughts, feelings, or behaviors.
Family commitments, lack of family/social support, and lack of a training partner were all regarded as barriers to exercise. Increased family/ social support and exercising with a partner were most commonly viewed as facilitators in this domain of the TDF.
Emotions: a complex reaction pattern by which
an individual attempts to deal with a personally significant matter or event.
Anxiety, boredom, and lack of enjoyment were emotional barriers to exercise, whereas enjoyment and improved depression with exercise were facilitators.
14.
Behavioral Regulation: anything aimed at managing or changing objectively observed or measured actions.
Although no study identified any barriers to exercise in the behavioral regulation domain of the TDF, a range of facilitators were identified including performing exercise at one_s own pace, prioritization, and integration of exercise into daily lifestyle and ongoing monitoring.
DISCUSSION
This review utilized a systematic approach to identify the previously published barriers and facilitators that people with hip and/or knee OA encounter www.ajpmr.com These results provide a useful basis for clinicians to better assist their patients with OA to change their behavior towards long-term exercise adherence and to guide the development and evaluation of strategies designed to increase adherence to exercise in people with hip and/ or knee OA. This review has highlighted that people with hip and/or knee OA are faced with a wide and complex variety of barriers and facilitators to exercise participation. The complex, and often inter-related, nature of factors influencing exercise participation means that a single approach to promoting exercise participation is unlikely to be effective across all people with hip and/or knee OA, or across all points of the disease trajectory in a given individual patient.
Exercise Barriers/Facilitators in Osteoarthritis
Nonetheless, our study has highlighted the TDF domains most commonly represented by barriers and facilitators. Research to evaluate whether interventions that target these domains improve outcomes in people with hip and/or knee OA is now required. Our findings highlight the importance of environmental context and available resources in influencing participation and adherence to exercise. When prescribing or recommending exercise for a person with hip/knee OA, our results suggest that clinicians should consider the circumstances of each individual_s situation and environment, and identify barriers that may impede exercise participation and ongoing adherence. To do so, clinicians would be advised to engage in a meaningful discussion with patients about their preferences for exercise, including their ability and willingness to access facilities (considering both transportation and cost). Clinicians should also take an active role in assisting their patients to determine the most appropriate exercise program for their individual circumstances and not trust that a patient can successfully navigate their own way towards following generic and non-personalized advice to exercise. Research into UK-based physiotherapists attitudes to exercise shows less than 50% of therapists believe the patient is the best person to decide if they should do their exercises at home or in a group setting, 19 suggesting that many clinicians are not using a person-centered approach to exercise management and that this could be contributing to poor exercise adherence in people with OA. Our findings show that patient beliefs about their capabilities for, and the consequences of, exercise are important barriers to exercise for people with OA. Given that research has shown that older adults with knee pain have considerable uncertainty about the benefits of exercise for knee pain, 36 clinicians must make concerted efforts to educate their patients regarding exercise benefits before prescribing an exercise program. Presence of x-ray changes appears to be an important factor influencing a person_s belief about exercise effectiveness 36 V approximately 40% of people believe exercise is effective in the presence of mild radiographic OA and this drops to around 20% with respect to severe OA. For patients with radiographic changes of OA, clinicians should emphasize that such individuals are capable of exercise and are also likely to experience benefits of exercise, irrespective of x-ray findings. Fear of causing increased pain or further joint damage, and beliefs that exercise is beyond one_s capabilities or will not provide benefit, stems from lack of knowledge. 36 Clinicians play a crucial role in providing accurate information about OA and the role of exercise. However, given that only 56% of physical therapists largely/totally agree that exercise is effective for knee OA, 19 it seems that education directed to clinicians is also required to ensure that patients are given accurate, unbiased, and evidence-based information. Our review shows reinforcement plays a major role in facilitating participation and adherence to exercise. Although allied health clinicians, such 17, 46 Having undertaken education class about OA 34 An awareness of the existence of something Unclear as to type and intensity of exercise 46
Accurate disease knowledge 17, 46 Being given vague or no advice 35 Educational booklet about hip and knee OA 41
Lack of specific instructions 46
Doctor or physical therapist demonstrating exercises 35 Unclear as to benefits of exercise 46
Skills
Higher level of physical fitness 37 An ability or proficiency acquired through practice More experience with exercise task 31 [also 1 ] 3. Social/Professional Identity
Self-perception of being
Feeling of contributing to the study which will benefit others long term 16 A coherent set of behaviors and displayed personal qualities of an individual in a social setting
Poor self-image 17 [also 13 ] Positive self-image 17 [also 13 ]
Beliefs about Capabilities
Beliefs about limitations due to disability 35, 36, 40 Low level of self-reported physical limitations 40
Acceptance of the truth, reality, or validity about an ability, talent, or facility that a person can put to constructive use Knee pain limiting perceived ability to exercise 17, 35 Perception of being physically active 43
[also 8 ] Excess weight leading to perceived inability to exercise 34, 35, 40, 48 Belief that you are taking control of own disability 35 [also 6 ]
Beliefs about severity of symptoms 16,34Y36 Lower body mass index 40
Stiffness and fatigue limiting perceived ability to exercise 17, 35 Few or no comorbidities 40
Other joint pain 36 Joint stiffness 36 Hypertension 34
Higher number of co-morbidities 16, 36, 40, 48 
Optimism
Fatalism regarding knee OA 46
Positive exercise attitude 16, 17, 45 The confidence that things will happen for the best or that desired goals will be attained Negative attitude to exercise 17 Positive health attitude 17, 36 
Beliefs about Consequences
Beliefs about disease 16, 30 [also 4 ] Perceived benefits of exercising 16, 17, 34 Acceptance of the truth, reality, or validity about outcomes of a behavior in a given situation
Beliefs about wear and tear 35, 36 [also 4 ] Belief that exercise is good for health 35 Beliefs about worsening symptoms 36 [also 4 ] Positive outcome expectations 31 Unrealistic expectations of exercise 16, 46 Pain limiting land-based activities, causing to try pool exercise 49
Belief that exercise has limited effectiveness 17, 36, 46 Concern over exercise (causing) pain 36, 40, 44 [also 7, 13 ]
Fear of jarring knee 35 [also 7, 13 ] Fear of flare-ups 46 [also 7, 13 ] Fear of damaging knee further 46 [also 7, 13 ] 7. Reinforcement Lack of improvement with exercises 16 [also 6 ] Previous positive personal experience of exercise 17, 36 [also 6, 13 ]
Increasing the probability of a response by arranging a dependent relationship between the response and a given stimulus
Being advised not to
Boverdo[ exercise 35
Easing of symptoms with exercise 36 No professional encouragement 17 Improved pain after initial exercise experience 37 Being offered incentives to exercise 31 Higher pain levels motivating participant to return to exercise 44 [also 6 ]
Receiving medical advice to exercise 32, 35 Re-appearance of pain when not exercising 36 [also 6 ] Doctors encouragement 17 Exercise helping to maintain general mobility 36 Telephone reinforcement 48
Pain relief as a result of doing aqua-based exercise 49 Feeling better and able to do more after exercise 49 Improved mobility after class 49 Improved confidence/keeping the mind active 49
Intentions
Lack of motivation 17 Loyalty to physical therapist 16 A conscious decision to perform a behavior or a resolve to act in a certain way
Laziness 36
Intention to commence or continue exercise 33 Belief that (already) sufficiently active 36 
Determination 36
Strong motivation 17 Having initiative 17 Making efforts to lose weight 34 
Goals
Short-term goal setting only 45
Long-term goals as well as short-term goals 45
Mental representations of outcomes or end states that an individual wants to achieve
Lack of goal setting 45
Goal setting 30, 31 Behavioral graded activity 38
[also 14 ]
Memory, Attention, and Decision Processes
Forgetfulness 36, 44 Good quality sleep 17 The ability to retain information, focus selectively on aspects of the environment, and choose between alternatives Too tired 44 Poor sleep 17 Active involvement by participants in content of intervention 45
Lack of participant input to intervention content 45
Previous exercise adherence/compliance behavior 5, 37, 43 Habit of leading an inactive lifestyle 36 Being more physically active 43
[also 2, 8, 11 ] Exercise adherence in treatment sessions 43 Ability to adapt lifestyle to symptoms 17 
Environmental context and resources
Use of a walking aid 34 Online program 29 [also 1, 7, 10 ] Any circumstance of a person_s situation or environment that discourages or encourages the development of skills and abilities, independence, social competence, and adaptive behavior Bad weather conditions 30, 36 Printed instructions for exercises 32 [also 1 ] Gym-based exercise 35 Shoes with shock absorption 34 Having to go down hills or stairs during walking program 35 Easy access to facilities 17, 36 Rigid program 29 Pedometer use 30 [also 9, 14 ]
Lack of access to facilities 36 Gym-based exercises 35 Concerns about safety 17, 36 Being outdoors while exercising 36 Other commitments 29 [also 12 ] Ability to accommodate in everyday life 16 Conflict with routines 16 Good weather conditions 17 Lack of time 29, 35, 36, 44 No financial trouble 17 Classes not easily available 17 Easily accessible exercise classes 17 Transport difficulties 17, 30 Ease of transportation 17 Cost of exercising 17, 49 Finding Exercise Barriers/Facilitators in Osteoarthritis as physiotherapists, are traditionally responsible for exercise prescription for people with OA, encouragement and endorsement from doctors is also important. 17, 32, 35 This reinforces the need for a multidisciplinary team-based approach to OA management where medical practitioners actively endorse and support non-pharmacological approaches to OA. Our findings also highlight that internal reinforcement mechanisms are important facilitators to exercise; people who notice improvements in symptoms with exercise are more likely to continue exercising. This could be achieved by patients via simple self-reported pain scales and exercise log books which could help reinforce the benefits of exercise by increasing self-awareness of symptom changes over time. Only 57% of physiotherapists report using self-reported measures of pain and function to monitor progress with exercises, and only 12% instruct their patients in the use of exercise diaries, 18 which highlights areas of clinical practice that could be changed to improve exercise adherence in people with OA. This is the first review we are aware of to map the barriers and facilitators to exercise participation for people with hip and/or knee OA to the domains of the TDF. Our findings provide a useful basis to develop new strategies that may help increase long-term adherence to exercise in people with hip/knee OA, and thus ultimately optimize the clinical benefits of exercise in this patient group. In development, the TDF was informed by theoretical constructs of behavior change and thus domains within this framework can be theoretically linked to interventions of behavior change. 21 Michie et al. 21 Improved depression with exercise experience 37 [also 6, 7 ] Lack of enjoyment in exercise 35, 36 [also 7 ] Enjoyment of exercise 35 ] Prioritizing exercise 35 [also 8, 9 ] Integrating exercise into daily tasks 46 [also 11 ]
Ongoing monitoring of exercise 32 [also 7 ]
Other responsibilities that encourage exerciseVwalking with dog 36 Square brackets indicate any relevant secondary domain(s) applicable to the barrier/facilitator. OA, osteoarthritis.
Strengths of this scoping review included the use of a theoretically informed systematic approach to identify and synthesize the findings of relevant qualitative and quantitative research. The TDF is arguably one of the most comprehensive frameworks for systematically identifying moderators of behavior. 25 Using a broad theoretical framework, as opposed to a single theory, enabled a more encompassing examination of potential barriers and facilitators. The synthesis of findings in this scoping review adds to existing reviews and models by providing a framework grounded explicitly in theories of behavior change. Further, the inclusion of findings from qualitative study designs helps to add depth of understanding, which is useful for describing complex phenomena such as exercise participation. A potential limitation of this review is, as acknowledged by the developers of the TDF, that domains in the framework are not mutually exclusive, meaning that some barriers and facilitators can be mapped across multiple domains. This means that multiple behavioral change strategies may be required to address factors related to exercise participation in people with OA. Another important limitation is that, unlike a systematic review, this scoping review did not incorporate a risk of bias assessment of included studies and identified barriers and facilitators were mapped to the TDF regardless of the methodological quality of the originating study. As the purpose of a scoping review is to map the body of literature and present a broad scope overview of a diverse body of literature, 26 it has been argued that scoping reviews should include all relevant literature regardless of methodological quality, given that their intent is to present an overview of the existing literature in a field of interest. 50 Further, scoping reviews are more commonly used for hypothesis generation and the stimulation of future research, 50 rather than the synthesis of new evidence from high-quality studies as in a systematic review. Future research should include a systematic review of the efficacy of interventions for overcoming barriers to exercise using evidence from high-quality studies. The identified barriers and facilitators in this review were derived from quantitative, qualitative, and mixed designs; hence, estimates of the strength and precision of relationships were not appropriate for many factors. Significant results derived from quantitative studies were mapped to the TDF regardless of the strength and precision of relationships found in these studies. Finally, we did not identify any studies from Asia, Africa, or South America. It is acknowledged that cultural differences can influence exercise participation, particularly to practitionerprescribed interventions, 12 and this may influence the generalizability of our results. More primary research is required to identify culturally specific barriers and facilitators in these populations.
Many modifiable barriers and facilitators to intentional exercise are related to the circumstances of a person_s situation or environment that either discourages or encourages the development of exercise skills and abilities, independence, social competence, and adaptive behavior. Negative beliefs about the consequences of exercise are also barriers. Clinicians advising exercise for people with OA should take a personalized approach that considers the environmental context and resources available to the individual, as well as educate patients regarding the beneficial effects of exercise, to maximize exercise participation and adherence. Use of reinforcement strategies should be considered to promote exercise adherence. Future research is required to investigate the effectiveness of behavior change interventions that specifically target these barriers and facilitators to exercise.
